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I. INTRODUCTION
The design of RF cavity geometry has become highly dependent on the use of computer design packages, whether it is 2D or 3D. There are many commercially available packages [l] on the market at the moment which give accurate geometry solutions to particular design criteria. The three packages which are the subject of this paper, are a small selection of those currently available and have been employed at Daresbury for several years. It is the intention of this paper to outline the internal functioning of these packages and to illustrate the computational resources required to operate them. MAFIA is a 3D simulation code used for the design of RF cavities and other electrornagnetic structures, including electrostatic and magnetostatic devices. It is an acronym for the solution of MAxwell's; equations using the Finite Integration Algorithm. MAFIA comprises of a suite of programs which use the Fhite Integration Technique to produce a set of finite-difference equations for the electric and magnetic field vectors fior a particular geometry under investigation. The solutions to these equations provide time and frequency solutions to Maxwell's equations. The programs have dedicated functions which interact on the proceeding program (Table. 1 Program URMEL-T is a 2D simulation package which evaluates electromagnetic properties of cylindrical symmetric accelerating structures in the frequency and time domain. It uses a triangular mesh geometry (see Fig. 2 ) to give good approximation of the accelerating structures. By transforming Maxwell's equations into a linear algebraic eigenvalue problem, the frequency solutions are found in ascending order and "no modes are missed". URMEL-T not only allows for the solutions of longitudinal modes but it also has the ability to solve for Dipole (or transverse) modes.
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User URMEL-T uses triangular mesh generation techniques, as opposed to its predecessor URh4EL which used rectangular methods, which gives URMEL-T a greater flexibility at being able to closely map quite complex cavity geometries. Similarly, URMEL-T is run on a Silicon Graphics Indigo* workstation and typical execution times for an optimised spherical cavity with 3922 mesh points are: sub-routines, rather like MAFIA, which interact on the proceeding routine. The code can either be run interactively or in batch mode, Fig 3. shows the sub-routine hierarchy. 
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C. SuperLANS. [4] SuperLANS is a comparatively new finite element code which is used for the calculation of azimuthal homogeneous modes in axisymmetrical periodic structures and also for the calculation of critical frequencies in long homogenous waveguides. The code is used on an IBM compatible PC (with co-processor) and consists of a number of dedicated SuperLANS has the facility, whereby the geometry can be modified and interactively, the program will display the new resonant frequency (plus a specified number of HOMs), giving the user the ability to move the HOM spectrum away from potentially dangerous modes whilst maintaining the required resonant frequency. 
OTMJRCODES
It is Daresbury's intention to broaden its use of RF cavity design codes and evaluation is planned for SuperFISH [5] which has been installed on, an IBM compatiblePC. A thorough evaluation of this code will be carried out by computing geometries already analysed by the aforementioned codes. It is also planned to evaluate the 3D version when it becomes available.
IV. CONCLUSIONS
For the accurate prediction of HOM frequencies of a real structure, a full 3D code is essential. Nevertheless a lot of useful work can be done with 2D codes, particularly in the early stages of the design of a structure. The increase in computational power of workstations and desktop PC's, means that it is no longer essential to have access to mainframe computers for this work.
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